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Ths question mwl frequently 
beard «l ihs New York Radio 
Show, just p«*|, was, How about A 
oliminators)” ”B" Ulltry elimina¬ 

tor* were exhibited in great numbers 
»nd many vend lea. but no **A’* 
■uhalilulm i)| general application 
appeared 

The problem ol filament supply 
from altrtnatmg current is essen¬ 
tially •iidnml ironi lltat of plate 
supply. It ra 1*01 a question of the 
pwwn autiplird. but the voltage at 
which U •• «ipplted ll>e power re¬ 
quir'd for lilarmait supply ranees 
from I). Ill watt l«*» tbr dry cell rubes 
to 1 5 watts bn the 2 10 while the 
plate power Ini these tube* is 2 
watt and 9 walla respectively. The 
averau* ssf draws a filament load of 
•liout 7 watts and a olslr load of 
perhaps 4 walls. there ia not 
enough difference between the 
wattage requirements of plate and 
hUmaiil to involve great difficulty. 

The rssenlial difference between 
the plate and filament supplies is the 
supply votings, which is altaul 100 
for the plnte nr compared to 5 lor 
the filament As power in wafts is 
equal to the current supplied, tune* 
the supply voltage, roughly twenty 
time* the current is requited to sup¬ 
ply a given number of watts to fila¬ 
ment as would be required at the 
plate The great difference then 
between the demands of filament 
and plate supplies w not of power 
but of current. Hale current 
supply devices are not called on to 
dehver more than SO rmllUmpere*. 
while the hlament may draw two or 
more ampere* 


Direct currant power differs from 
alternating, in that power at high 
voltage and low current cannot be 
transferred into power at low 
voltage and high current without the 
use of rathei expensive equipment 
It is, therefore, necessary tu use the 
D. C. power at th* current and 
voltage supplied by the rectifier. 

Rectification and filleting is gen¬ 
erally necessary »n order to use alter¬ 
nating current for filament supply. 
The last stage of audio amplification 
can hr run with alternating current 
on the filament with excellent re 
vuha When the alight hum rewsli 
mg Irom A C. on the filament ts 
amplified through successive lubes, 
it teaches an ob|».(tonsfile magni¬ 
tude. Thus the use of raw A. C is 
< onfuiod to the last tube. This »• 
generally a power lube, and re¬ 
quire* a greater filament *upp1y 
than the others Under certain con 
dition*. where some hum i* not 
objectionable, it may be possible to 
operate two stage* of audio amplifi¬ 
cation on alternating current The 
detector lube mu*t have a supply of 
well filtered direct current 

The maximum current available 
from a single tubs of the kind* 
popularly used in plate supply 
device* is about 8) milltampere* 
This is tha current required by a ona 
tube sat employing a UX-19V tube 
It ia delivered at high voltage II 
the *et t* so vetted that the tubes at* 
in aerie* any nutnbm (up to SO) 
UX- l<*9 tube* may b« operated 
from aid) a tube when *uppfied 
Utah!* itanafotmer and 
fillr Vs the mint unit »• genemlh 


used for fiotb A and 11 supply, it 
would be necessary to design trails 
formers ond chokr* to deliver this 
current at about 220 volt* to mdet 
to take care ol tha plat* and gr»d 
voltage of the UX I 7 I luhi- 'Dus i* 
somewhat expensive, but l«y mi 
mean* impossible A ifienatut >( 
sufficient revratame and run mil • .•»- 
eying capacity t* also |wqMit*d- 

It will be seen thsl A elimination 
for UX-199 tube, is feasible. So 
fur as the writer know*, hnwwvei, 
there It no roniaiental rlunioai>-n 
for thi* service available 7 fit field 
fur «uch a dev*»>ufil be very 
limited, first bereuac of the com¬ 
paratively few Kla usirin t.it n il 
tube*, and **'ood bsuuw ir—umg 
of the act is rtql|ll*>l ft.* imdinf 
of individual iua*aUalito, . nl tills 
kind, howcvM, imludmr building >(>e 
unit, and rewtrmg the set. should 
prove a source ol coiiatiinabl* profit 
to those dealer* ond art vice stations 
who undertake iL The same typr of 
installation would not lie rnlirelv 
beyond the bound* of practicability 
wit) 201A tube* il a ik tifisi tube 
were available supplying 2Ml milli 
amperes. The choke* aud rr*isl six a* 
for thi* arrangement would present 
considerable difficulty. Tins would 
result ui greater bulk, and malartally 
greater expense than would the 
equipment for 199 lubes 

There are a number of low vnlt. 
.Ige rectifier* available which are 
u*ed to charge batten** Th* out¬ 
put of the** units is *i»|b I* supply 
the filament emrmi iIom, nf nay H 
and they would be suitable for « 
general purpose fi Ui<*mi «*ip|dy 
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Whn! lube Shull I line in My Pmver 
Amplifier ? 

As thrift ire two tubes available lor use in the lilt Audio Huge where 
cnnuideralilr power is desired with perfect quality wiuir question has 
arisen as to which ol these tubes should be used in » given r**<. 

Hie plate characteristic a of these tubes (UX-I7I and UX-210) or 
(CX-37 I and CX 310) ate as follows: 

UX 171 
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Proper bis* anunnl 


The great obstacle in this case is 
tilt*-rin<r The condense is In the 
Idler act as nsmoii*, timing sur¬ 
plus current duting one part n! the 
cycle and feeding it to the load 
at another The large current re¬ 
quired by the filament suppK would 
require condensers uf mail) limes 
the rapacity now required >n plate 
supply units. The filter inductance# 
also present a serious problem The 
low voltage available fiom hit'll 

• arrenl rectifying devk*-s permits « 

mall drop in the liltai system, 
llii* requires chokes having very 
Ism- wire and few turn* In order 
to get the proper inductances, and 
synid sainr.ition. the cores would 
have to be of very large ciose 
sertioih and would require no gap# 
Fortunately. e* the current dtmn in 
creases the amount of inductance 
irquired foi a given degree of 
«mocithing decreases somewhat 
I ven allowing for this the lillri 
choke for a Idiiment power supply 
to furnish 2 amperes would c«»t 
much more than do those tor a plate 
vnpply. The condenser cost iviuhl 
lie multiplied by an even grealct 
proportion unles* electrolytic con¬ 
densers were used. 

Hie • ost of a storage battery is. 
nl cimrw many lime* |r»s than that 
ol *uch a filter would be. This 
bruu-s us to the trickle charger— 
bam ry combination* which, while 
nut » battery substitute do provide 
.« reliable filament source from the 
aiternating current line The trickle 
charger is probably at present and 
likely to remain for some time the 
most satisfactory general purpose 
liLmcnl supply. The use of UX 199 
lubes in setter vhi however, prove 
interesting l» the rsprnrnrnlrr and 
to the service nun 

Another type of A eliminator, in 
which dry balteri—i ate used as filtet 
cnndriisrr* is spp- -.ng tin* year. 
In this type i.n, . .. tei iifier i* gen 
er,\)|y i rd I hr lilti-- i.-unsists of 
a choke of small mdu-tancc which 
can, therefore be m a* with low 
f-ustance onrt dry i • ll« in pUee of 
the filtet condensers A number of 

• liese devices will be on 'lie market 
this year and they offer uiteies»mg 
possibilities 

In the meantime, tube manufac¬ 
turers ore at work on the problem 
of developing tubes which will not 
r:qmre A bstietir*. Various types 
of tubes have been suggested in 
which the heating current does not 
pass through the anode, and one 
such tube has been placed on the 
market Further developments 
Along this line are certain, and it i* 
possible the final answer to the "A" 
eliminator question will Vie provided 
by die tube manufacturer. 


Considering first the output re¬ 
sistance. it will be seen that it is 
lower for the 171 for all con¬ 
ditions of plate voltage. A low 
output resistance increases the 
energy transferred from the tube to 
the speaker, and in part compen¬ 
sates for the low amplification 
factor of this lube The low resist 
anre also results in a greater energy 
transfer at low frequencies, where 
loud speaker* are inefficient. 

The input voltage which may be 
applied to a lube without causing 
grid distortion is fairly well indicated 
by the grid bias voltage. An 
inspection of the table will show that 
the 171 permits a greater input at 

1 A(J volts than does the 210 at 425 
volts, and more than twice at much 
as the latter tube at 180 volts plate. 

Considering next "maximum un- 
distnrted output." it is seen thst the 
171 will deliver about twice the 
power at 180 volt* that the 2 10 will 
ii 250 volts nlatn. At 423 volts 
the 2 I 0 will deliver somewhat more 
than twice the power than the 171 
delivers ut its maximum plate 
voltage. 

The amplification factor of the 

2 10 is greater at all voltages. 

Fruin the above data it is possible 
to deduce- a few rules for the use of 
these two tube a 


Where the plate voltage available 
is less than 200. die 171 tube 
•hould invariably be used. 

Where it is desired to obtsin the 
gieatest possible volume, as might 
be the case iu a hall or large assem¬ 
bly room, the 210 lube should be 
used with 425 volts on its plate. 

The I 7 I tube is the ideal type for 
use when it is desired to obtain the 
proper volume for a living room 
without the distortion resulting when 
201 A tubes are forced The undis¬ 
torted output is more than ten time* 
that of the 201 A. Its low output 
resistance makes it particularly well 
suited for working into a low impe¬ 
dance cone. When the input is 
sufficient to work it to its capacity, 
the powei delivered is ample for 
home use. 

In order to obtain re*u|ls equiva¬ 
lent to those delivered by the 213 
rectifier, two 2I6B rectifiers must be 
used to supply the high voltage 
requited by the 210 tubes. A liart* 
fotmer secondary voltage of nearly 
1000 volts is also required It is 
felt that a unit of these proportions 
is an extrav *vant and possibly a 
dangerous one for home use. These 
consideration- have led the engin¬ 
eers of the General Radio Company 
to build their power units around 
the I 7 I tube. 


NOTICE 

li, ardor ihm 'he txpernnenler may b« published and nrvulalrd srnand 
*h* A tar at i-**ry month, ihe September issue ha* bean omitted, and the Octobet 
•••«• 1-lnbuled earlier in the month th.-n ha* been the custom in the past few 
Uetias Future inut* will he mailed nut on or shortly ahei the fir.i af es.h month. 
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The Vacuum Tube Bridge 

tty HOK ITIO U . H tfVJ.V. Enpinwrinn Ih fiurtnirnl 




t i*ur« I. Tilt- Type Mil- \ \arunm lul.. lln.l^r M^iiyfatlutnl 
li) llir Iri'OrmJ Rnlii. < at, 


The use* of the three-elec 
llod* vacuum tube have be 
come *o manifold that the 
study ol it* vanou* character¬ 
istic* is of conrideruble im¬ 
portance. Several tnbc-lratin«( 
device*, more or lea* elabo¬ 
rate in design, have been 
developed and placed on the 
mailed These usually con 
*i*t of a wri«*> of metei* ,incJ 
rheostat*. with or without an 
closed batteries and are de 
signed In check filament 
power and to meosure 
lain so-called ' static chamc- 
Irriatics," suili a# the joint 
emission to grid and pla'.e or 
thr steady plate current past¬ 
ing under nny particular con 
ditions of filament current or 
voltage, plate voltage, and 
DC' grid bin*. From characteristic 
curve* obtained in thi* manner the 
“static amplification con*tant" and 
other data of value may be deter¬ 
mined Under certain conditions, 
however, the “dynamic character¬ 
istic*' of a tube are of more funda¬ 
mental importance Chief among 
thc*e arc the Amplification Constant, 
the Plate Resistance, and the Mutual 
Conductance, which is the ratio of 
the former to the latter. 

The actual value ol the Amplifica¬ 
tion Constant, together with the vari¬ 
ation of this quantity with different 
filament temperatures, plate voltages 
and grid potential*, is of paramount 
importance in determining the oper¬ 
ating characteristics of a particular 
tube when used a* a voltage ampli¬ 
fier The Plate Resistance is more 
or less determined by the geometri¬ 
cal construction and the filament 
emission of the tube, so that any de¬ 
fect or abnormal variation in these 
factors may readily be detected by 
measuring thi» perfirular dynamic 
constant Knowledge of th<- mutual 
conductance of a tube is important 
in determining its behavior a* a 
power amplifier and a* an oscillator. 

To obtain «uch d iia it is necessary 
to supply an audio frequency tone 
source, preferably sinusoidal in char¬ 
acter. to the grid oi the tube and to 
make use of certain balanced-bridge 
measurements. Three circuits for 
measuring these tube constants are 
shown on page 203 of Van der Bill a 
text book “The Thermionic Vacuum 
Tube ” Beside the regular batteries 


and filament current controls, these 
circuits require two decade resistance 
boxes, three fixed resistances of 10, 
100, and 1000 ohms respectively, a 
tone source and a pair of telephones. 
Fot accurate measurements it has 
been found heneficial to add a small 
variocouplrr to introduce an induc¬ 
tive coupling between the tone 
source and the phones in order to 
counteract the effect of capacity be¬ 
tween the tube elements. 

These circuits may be set up with 
individual pieces of apparatus, but a 
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higher degree of precision 
and better shielding, a* well 
as freedom from other n»Hm 
troubles may br obi«mrrl 
by building thr several p>irtr 
into n properly designed 
bridge unit. Such • bndae 
described more fully in 
the General Radio Bulletin 
414. 

The attached curves ore 
given to illustrate data ob¬ 
tained with thi# bridge upon 
two different tubes In the 
first set. marked ’'A,” the 
grid bias was varied nvor a 
considerable range In the 
second set, marked "B,“ the 
filament voltage was adjust 
ed at various values. In 
either case the plate current 
Ip. the amplification con¬ 
stant Mu. the plate resistance Rp. 
and the mutual conductame Sigma 
were measured directly nn the 
bridge. 

Referring to Figure A wc *er that 
the emission is practically ojl uff at 
sixteen volts negative on th»- end. 
while no sign of saturation i* reached 
at sixteen volts positive. I lie ample 
flealian constant remain* essentially 
the same from 0 to abjut f volts 
negative, and then falls nfi ms the 
plate current become* abnormally 
low With an incu »*ingl> positive 
grid the value of Mu fall# awar 
rapidly. 

With a strong negative l»..% !••• 

plate resistance is of course 
hut this falls rapidly and become* 
•entmlly constant for positive vdu*» 
of grid voltage. On the oth»« h m l 
the mutual conduct-incc rise* >«|udl; 
as the negative bias i* redun-l • ml 
attains an -approximatoly uniform 
value with the grid positive. 

Figure B show* that the plate cur 
rent rise* with the hlament tempera¬ 
ture reaching saturation si about ihe 
rated filament voltage of the lube 
The amplification constant is u mam- 
mum nl the lowest workable filament 
temperature and I all* off more 
less uniformly as Ef is increased I h» 
plate resistance remains consrunt 
down to 4.5 volts and tfcpa n«rs will, 
increasing rapidity as the filament |* 
cooled The mutual lonductan- * 
curve, of course, eshibits a n-cipro 
cal characteristic 


IET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516)334-5959 «(800) 899-8438 • FAX: (516)334-5988 
















































"f For All Popular Makes^ 
„ and Circuits 

o / radio receivin </ sets 


Type 405 Plate Supply 

I MPROVED quality '<( reception, free (t"in 
anaietv carnal bv steadily dricrfi raring ‘ H" 
burtetie* u m*r patarble thiu the rue of Gen rial 
Radio—Rjytbcun Dlir Supply 
Thii unit Cffnin » 110 Vulr (60 o <k| VC. 
and proriia A IS. SO. 130 and 20U. 

Yoltaim ate rewdily adaptable to alt popular 
make* and dreu/ts til radio i a. civet a by menu ul 
Hand rriittaniri which arc tightly tcalt-d from 
de»t and nuuttuie, thut eliminating bwhetn.me 
and noisy tendencies o( variable resistance voltage 
control*. The unit it contained in a metal rate 
witb attractive black cry •lalline finish, and Hat a 
conveniently located K.C switch. 

Price, with BH Ray-themt Tube->46.00 




Type 400 Power Ampli¬ 
fier and Plate Supply 

T HE type MW) II tinnier to the above dr* tibed 
unit cat eft that it has the additional feature 
of a f’owci Ant|tliftt-r and Uses the OX 21,1 ur 
CX-3U Retiout tube at a rectifier iniiod «d 
the Raytheon 

A power amplifier in conjunction «ith the plate 
supply permit* ihr rnovrntent ute oC a p»>wct tube 
in the last audio stage, regardlcM ul whether the 
rcccrvet may be • •peiatcd bjr dry cell or storage 
batmy tube*—th* fiUmrnt rurrcnl of the power 
tube being supplied by A.C. front the womdtr) 
of the rectifier Iran* former. Tlie powei >ityc 
overcome* the l end roc y ton-aid tube • crrloading 
and removes the nn-»t common cause ut dituntKin 
in loudspeaker reparation. 

The plate supply provides voltages •.( 45 and 
90 (nr the rtern rr ami IW direct to the p»a»rr 
tube, (I X*I7I *ir CX-171) together with the 
proper bis* lor thtt tube. 

Price, whbrert n»br» _ 1** 00 


GENERAL RADIO COMPANY, Cambndge, Man. 
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Behind the Panels of Better Built Sets 
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